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This listing of claims will replace all prior versions and listings of claims in the application. 
Listing oT Claims 
1.-1412. (Canceled) 

1413. (Currently amended) A system configured to determine at least three properties of a specimen 
s during use, comprising: 

a stage configured to support the specimen during use; 

a measurement device coupled to the stage, comprising: 

) an illumination system configured to direct energy toward a surface of the specimen 

during use; and 

a detection system coupled to the illumination system and configured to detect energy 
propagating from the surface of the specimen during use, wherein the measurement device 
is configured to generate one or -more output signals in response to the detected energy 
during use; and 

a processor coupled to the measurement device and configured to determine a first property, a 
second property, and a third property of the specimen from the one or more output signals during 
use, wherein the first property comprises a critical dimension of the specimen, wherein the second 
property comprises a presence of defects on the specimen, wherein the defects comprise macro 
defects on a back side of the specimen, whereinjhe_de fcx:isjrurther c omprisejmigr-0_d efects or 
niacro .dcfcct s.on a front side of the sp.ccj mjeDijyherein th e spceimc n_cjc>irjprises. a/wa fer, and 
wherein the third property comprises a thin film characteristic of the specimen. 

1414. (Original) The system of claim 1413, wherein the stage is further configured to move laterally 
during use. 1 
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1415. (Original) The system of claim 1413, wherein the stage is further configured to move rotatably 
during use. 

1416. (Original) The system of claim 1413, wherein the stage is further configured to move laterally and 
rotaiably during use. ' 

1417. (Original) The system of claim 1413, wherein the illumination system comprises a single energy 
source, 

1418. (Original) The system of claim 1413, wherein the illumination system comprises more than one 
energy source. 

1419. (Original) The system of claim 1413, wherein the detection system comprises a single energy 
sensitive device. 

1420. (Original) The system of claim 1413, wherein the detection system comprises more than one energy 
sensitive devices. 

1421 . (Original) The system of claim 1413, wherein the measurement device further comprises a non- 
imaging scaucromcier. 

The system of claim 1413, wherein the measurement device further comprises a 

1423. (Original) The system of claim 1413, wherein the measurement device further comprises a 
spectroscopic scatterometer, 

1424. (Original) The system of claim 1413, wherein the measurement device further comprises a 
rcflcctometcr, 

1425. (Original) llie system of claim 1413, wherein the measurement device further comprises a 
spectroscopic rcflectomcter. 


1422. (Original) 
scaueromcter. 
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1426. (Original) The system of claim 1413, wherein the measurement device further comprises a 
coherence probe microscope. 

1427. (Original) The system of claim 1413, wherein the measurement device further comprises a bright 
field imaging device. 

1428. (Original) The system of claim 1413, wherein the measurement device further comprises a dark 

field imaging device. 

' i 

1429. (Original) The system of claim 1413, wherein the measurement device further comprises a bright 
field and dark field imaging device. 

1430. (Original) 'The- system of claim 1413, wherein the measurement device further comprises a non- 
imaging bright field device. 

j 

1431. (Original) The system of claim 1413, wherein the measurement device further comprises a non- 
imaging dark field device. . " * ' 

1432. (Original) The system of claim 1413, wherein the measurement device further comprisCvS a non- 
imaging bright field and dark field device. 

1433. (Original) The system of claim 1413, wherein the measurement device further comprises an 
elJipsomcter. 

1434. (Original) The system of claim 1413, wherein Ihe measurement device further comprises a 
spectroscopic cllipsomctcr. 

1435. (Original) The system of claim 1413, wherein the measurement device further comprises a dual 
beam spectrophotometer. 

1436. (Original) The system of claim 1413, wherein the measurement device further comprises a beam 
profile cllipsomctcr. 
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1437. (Original) The system of claim 141 3, wherein the measurement device further comprises at least a 
first measurement device and a second measurement device, and wherein the first and second measurement 
devices arc selected from the group consisting of a non-imaging scatterometex, a scattcrometer, a 
spectroscopic scatterometer, a rcflectomctcr, a spectroscopic reflcctomctcr, a coherence probe microscope, 
a bright field imaging device, a dark field imaging device, a bright field and dark field imaging device, a 
non-imaging bright field device, a non-imaging dark field device, a non-imaging bright field and chirk field 
device, an ellipsometer, a spectroscopic ellipsometer, a dual beam spectrophotometer, and a beam profile 
cllipsomcter. 

1438. (Original) The system of claim 1413, wherein the measurement device further comprises at least a 
first measurement device and a second measurement device, and wherein optical elements of the first 
measurement device comprise optical elements of the second measurement device. 

1439. (Previously presented) The system of claim 1413, wherein the defects further comprise micro 
defects and macro defects on a front side of the specimen. 

1440. (Canceled) 

1441. (Previously presented) The system of claim 1413, wherein the thin film characteristic comprises a 
thickness of a copper film, and wherein the defects further comprise voids in the copper film. 

1442. (Previously presented) The system of claim 1413, wherein the macro defects comprise copper 
contamination. 

1443^ (Original) The system of claim 1413, wherein the processor is further configured to determine a 
fourth properly of the specimen from the one or more output signals during use, and wherein the fourth 
property is selected from the group consisting of a roughness of the specimen a roughness of a layer on the 
specimen, and a roughness of a feature of the specimen. 

1444. (Original) The system of claim 1443, wherein the system is coupled to a process tool selected from 
the group consisting of a lithography tool, an atomic layer deposition tooJ, a cleaning tool, and an etch tool. 
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1445. (Previously presented) The system of claim 1413, wherein the illumination system is further 
configured to direct energy toward the back side of the specimen during use, and wherein the detection 
system is further configured lo detect energy propagating from the back side of the specimen during use. 

1446. (Canceled) 

. / - . 

1447. (Original) The system of claim 1413, wherein the illumination system and the detection system 
comprise non-optical components, and wherein the detected energy is responsive to a non-optical 
characteristic of the surface of the specimen. 

1448. (Original) The system of claim 1413, wherein the measurement device further comprises at least an 
eddy current device and a spectroscopic ellipsomctcr. 

1449; (Original) The system of claim 1413, wherein the measurement device further comprises at least an 
eddy current device and a spectroscopic ellipsometer, and wherein the system is coupled to an atomic layer 
deposi Lion tool. 

1450. (Original) The system of claim 1413, wherein the system is further configured to determine at least 
three properties of the specimen substantially simultaneously during use. 

1451 . (Original) The system of claim 1413, wherein the illumination system is further configured to 
direct energy to multiple locations on the surface of the specimen substantially simultaneously, and 
wherein the detection system is further configured to detect energy propagating from the multiple locations^ 
on the surface of the specimen substantially simultaneously such that the first, second, and third properties 
of the specimen at the multiple locations can be determined substantially simultaneously, 

1452. (Original) The system of claim 1413, wherein the system is coupled to a process tool, 

1453. (Original) The system of claim 1413, wherein the system is coupled to a process tool, and wherein 
the system is disposed within the process tool. 

1 454. (Original) The system of claim 14 J3> wherein the system is coupled to a process tool, and wherein 
the system is arranged laterally proximate to the process tool. 
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] 455, (Original) The system of claim 1 41 3, wherein the syslem is coupled to a process tool, and wherein 
the process tool comprises a wafer handler configured to move the specimen to the stage during use. 

145G» (Original) The system of claim 1413, wherein the system is coupled to a process tool, and whereia 
the stage is configured to move the specimen from the system to the process tool during use, 

1457. (Original) The system of claim 1413, wherein the system is coupled to a process tool, and wherein 
the stage is further configured to move the specimen to a process chamber of the process tool during use. 

1458. (Original) The system of claim 1413, wherein the system is coupled to a process tool, and wherein 
the syslem is further configured to determine at least the two properties of the specimen while the 
specimen is waiting between process steps, 

1459* (Original) The system of claim 1413, wherein the system is coupled to a process tool, and wherein 
the process tool comprises a support device configured to support the specimen during a process step, and 
wherein an upper surface of the support device is substantially parallel to an upper surface of the stage. 

1460* (Original) The system of claim 1413, wherein the system is coupled to a process tool, wherein the 
process tool comprises a support device configured to support the specimen during a process step, and 
wherein an upper surface of the stage is angled with respect to an upper surface of the support device. 

1461. (Original) The system of claim 1413, wherein the system is coupled to a process tool, and wherein 
the process tool is selected from the group consisting of a lithography tool, an etch tool, and a deposition 
tool. 

1462. (Original) The system of claim 1413, wherein the system further comprises a measurement 
chamber, wherein the stage and the measurement device are disposed within the measurement chamber, 
and wherei n the measurement chamber is coupled to a process tool. 

1463. (Original) The system of claim 1413, wherein the system further comprises a measurement 
chamber, wherein the stage and the measurement device are disposed within the measurement chamber, 
and wherein the measurement chamber is disposed within a process tool. 
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1464. (Original) The system of claim 1413, wherein the system further comprises a measurement 
chamber, wherein the stage and the measurement device arc disposed within the measurement chamber, 
and wherein the measurement chamber is arranged laterally proximate to a process chamber of a process 
tool. 

1465. (Original) The system of claim 1413, wherein the system further comprises a measurement 
chamber, wherein the stage and the measurement device are disposed within the measurement chamber, 
and wherein the measurement chamber is arranged vertically proximate to a process chamber of a process 
tool. 

1466. (Original) The system of claim 1413, wherein a process tool comprises a process chamber, wherein 
the stage is disposed within the process chamber, and wherein the stage is further configured to support the 
specimen during a process step. 

1467. (Original) The system of claim 1466, wherein the processor is further configured to determine at 
least the three properties of the specimen during the process step. 

1468. (Original) The system of claim 1467, wherein the processor is further configured to obtain a 
signature characterizing the process step during use, and wherein the signature comprises at least one 
singularity representative of an end of the process step. 

1469. (Original) The system of claim 1467, wherein the processor is coupled to the process tool and is 

, further configured to alter a parameter of one or more instruments coupled to the process tool in respon.se 
to the determined properties using an in situ control technique during use, 

1470. (Original) The system of claim 141 3, wherein a process tool comprises a first process chamber and 
a second process chamber, and wherein the stage is further configured to move the specimen from the first 
process chamber to the second process chamber during use. 

1471 . (Original) The system of claim 1470, wherein the system is further configured to determine at least 
the three properties of the specimen as the stage is moving the specimen from the first process chamber to 
the second process chamber. 
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1472. (Original) The system of claim 1413, wherein the processor is further configured to compare at 
least one of the determined properties of the specimen and properties of aplurality of specimens during 
use. ' 

1 473. (Original) The system of claim 1413, wherein the processor is further configured to compare at 
least one of the determined properties of the specimen to a predetermined range for the property during 
use. 

1474. (Original) The system of claim 1473, wherein the processor is further configured to generate an 
ouiput signal if at least one of the determined properties of the specimen is outside of the predetermined 
range for the property during use. 

1475. (Original) The system of claim 1413, wherein the processor is further configured to alter a 
sampling frequency of the measurement device in response to at least one of the determined properties of 
the specimen during use. 

1476. (Original) The system of claim 1413, wherein the processor is further configured to alter a 
parameter of one or more instruments coupled to the measurement device in response to at least one of the 
determined properties using a feedback control technique during use. 

1477. (Original) The system of claim 1413, wherein the processor is further configured to alter a 
parameter of one or more instruments coupled to the measurement device in response to at least one of the 
determined properties using a feedforward control technique during use. 

1478. (Previously presented) The system of claim 1413, wherein the processor is further configured to 
generate a database during use, and wherein the database comprises the determined first, second, and third 
properties of the specimen, 

1479. (Original) The system of claim 1478, wherein the processor is further configured to calibrate the 
measurement device using the database during use. 

1480. (Original) The system of claim 1478, wherein the processor is further configured to monitor output 
signals generated by measurement device using the database during use. 
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1 48 1. (Original) The system of claim 1478, wherein the database further comprises first, second, and 
third properties of a plurality of specimens. 

) 1482, (Original) The system of claim 1481 , wherein the first, second, and third properties of the plurality 
of specimens are determined using the measurement device. 


1484. (Original) The system of claim 1483, wherein the processor is further coupled to the plurality of 
measurement devices. 

1485. (Original) The system of claim 1484, wherein the processor is further configured to calibrate the 
plurality of measurement devices using the database during use. 

1486. (Original) The system of claim 1485, wherein the processor is further configured to monitor output 
signals generated by the plurality of measurement devices using the database during use. 

1487. (Original) The system of claim 1413, further comprising a stand alone system coupled to the 
system, wherein the stand alone system is configured to be calibrated with a calibration standard during 
use, and wherein the stand alone system is further configured to calibrate the system during use. 

1488. (Currently amended) The system of claim 1413, further comprising a stand alone system coupled to 
the system and at least one additional system, wherein the stand alone system is configured to be calibrated 
with a calibration standard during use, and wherein the stand alone system is further configured to calibrate 
the syslcm and at least the one additional system during use. 

1489. (Currently amended) The system of claim 1413, wherem the system is further configured to 
determine at least the two properties of the specimen at more than one position on the specimen, whero ift 
the specimen oamprises-a-wftferraiid wherein the processor is configured to alter at least one parameter of 


one or more instruments coupled to a process tool in response to at least one of the determined properties 
of the specimen at the more than one position on the specimen to reduce within wafer variation of at least 
one of the determined properties. 


1483. (Original) The system of claim 1481, wherein the first, second, and third properties of the plurality 
of specimens are determined using a plurality of measurement devices. 
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1490. (Original) The system of claim 1413, wherein the processor is further coupled to a process tool. 

1491. (Original) The system of claim 1490, wherein the processor is further configured to alter a 
parameter of one or more instruments coupled to the process tool in response to at least one of the 
determined properties using a feedback control technique during use. 

1492. (Original) The system of claim 1490, wherein the processor is further configured to alter a 
parameter of one or more instruments coupled to the process tool in response to at least one of the \ 
determined properties using a feedforward control technique during use. 

1493- (Original) The system of claim 1490, wherein the processor is further configured to monitor a 
parameter of one or more instruments coupled to the process tool during use. 

1494. (Original) The system of claim 1493, wherein the processor is further configured to determine a 
relationship between at least one of the determined properties and at least one of the monitored parameters 
during use. 

1495. (Original) The system of claim 1494, wherein the processor is further configured to alter a 
parameter of at least one of the instruments in response to the relationship during use. 

1496. (Original) The system of claim 1413, wherein the processor is further coupled to a plurality of 
measurement devices, and wherein each of the plurality of measurement devices is coupled to at least one 
of a plurality of process tools. 

1 497. (Original) The system of claim 1413, wherein the processor comprises a local processor coupled to 
the measurement device and a remote controller computer coupled to the local processor, wherein the local 
processor is configured to at least partially process the one or more output signals during use, and wherein 
the remote controller computer is configured to further process the at least partially processed one or more 
output signals during use. ' 

1498. (Original) The system of claim 1497, wherein the local processor is fhrther configured to determine 
the first, second, and third properties of the specimen during use. 
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1499. (Original) The system of claim 1497, wherein the remote controller computer is further configured 
to determine the first, second, and properties of the specimen during use. 

1500. (Currently amended) A method for determining at least three properties of a specimen, comprising; 

disposing the specimen upon a stage, wherein the stage is coupled to a measurement device, and 
wherein the measurement device comprises an illumination system and a detection system; 

directing energy toward a surface of the specimen using the illumination system; 

detecting energy propagating from the surface of the specimen using the detection system; 

generating one or more output signals responsive to the detected energy; and 

processing the one or more output signals to determine a first property, a second property, and a 
third property of the specimen, wherein the first property comprises a critical dimension of the 
specimen, wherein the second property comprises a presence of defects on the specimen, wherein ^ 
the defects comprise macro defects on a back side of the specimen, therein the de fects further 
pomprise micro defects or macro.defe.cts on a fron t side of the ; specimen* ^h exfiiu .th e.5P.ecimen 
£omBH§P£^^^ wherein the third property comprises a thin film characteristic of the 

specimen. 

1 50 1. -1582. (Canceled) 

1583, (Currently amended) A computer-implemented method for controlling a system configured to 
determine at least three properties of a specimen during use, wherein the system comprises a measurement 
device, comprising: 

controlling the measurement device, wherein the measurement device comprises an illumination 
system and a detection system, and wherein the measurement device is coupled to a stage, 
comprising: 


SN 09/957,468 Response to Office Aci ion mailed 2/23/04 


Paficl2of21 


PAGE 12/21 * RCVD AT 5/24/2004 1:29:51 PM [Eastern Daylight Time] * SVRiUSPTQ-EFXRF-lf 1 * DN1S:8729306 * CS1D : 51 27031 250 * DURATION (mm-ss):1 144 


KAY-24-2004 HON 11:28 AM CONLEY ROSE & TAYON 

f 


FAX NO. 5127031250 


P. 


controlling the illumination system to direct energy toward a surface of the specimen; 

controlling the detection system to detect energy propagating from the surface of the 
specimen; and 

generating one or more output signals in response to the detected energy; and 

processing the one or more output signals to determine a fust property, a second properly, and a 
third property of the specimen, wherein the first property comprises a critical dimension of the 
specimen, wherein the second property comprises a presence of defects on the specimen, wherein 
this defects comprise macro defects on a back side of the specimen, whereinjhej3.efc,ctS -furthex 
comprise niicj^^ wherejn^the^pecimeri 
^Ji^I&SA^f&'Wd wherein the third property comprises a thin film characteristic of the 
specimen. 

1584.-1687. (Canceled) 

1688. (Currently amended) A method for fabricating a semiconductor device, comprising: 

forming a portion of the semiconductor device upon a specimen; t 

disposing the specimen upon a stage, wherein the stage is coupled to a measurement device, and 
wherein the measurement device comprises an illumination system and a detection system; 

directing energy toward a surface of the specimen using the illumination system; 

detecting energy propagating from the surface of the specimen using the detection system; 

generating one or more output signals responsive to the detected energy; and 

processing the one or more output signals to determine a first property, a second properly, and a 
third property of the specimen, wherein the first property comprises a critical dimension of the 
specimen, wherein the second property comprises a presence of defects on the specimen, wherein 
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the defects comprise macro defects on a back side of a specimen, whexeinJJhej MeQts further 
cornpriso micro defec^x®}^ 

comprises a.w afcr>.and wherein the third property comprises a thin film characteristic of the 
portion oflhe specimen. 

16S9.-I708, (Canceled) 

1709. (Currently amended) A system configured to determine at least three properties of a specimen 
during use, comprising: 

a stage configured to support the specimen during use; 

a measurement device coupled to the stage, comprising: 

an illumination system configured to direct energy toward a surface of the specimen 
during use; and 

a detection system coupled to the illumination system and configured to detect energy 
propagating from the surface of the specimen during use, wherein the measurement device 
is configured to generate one or more output signals responsive to the detected energy 
tluringuse; 

a local processor coupled to the measurement device and configured to at least partially process the 
one or more output signals during use; and 

a remote controller computer coupled to the local processor, wherein the remote controller 
computer is configured to receive the at least partially processed one or more output signals and to 
determine a first property, a second property, and a third property of the specimen from the at least 
partially processed one or more output signals during use, wherein the first property comprises a 
critical dimension of the specimen, wherein the second property comprises a presence of defects 
on the specimen, wherein the defects comprise macro defects on a back side of the specimen, 
wherein the.dcfccts.fHrther.com 

specimen, wherein the specimen comprises a wafer* and wherein the third property comprises a 
thin film characteristic of the specimen. 
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1710.-1750. (Canceled) 

175 1. (Currently amended) A method for determining at least three properties of a specimen, comprising: 

disposing the specimen upon a stage, wherein the stage is coupled to a measurement device, and 
wherein the measurement device comprises an illumination system and a detection system; 
directing energy toward a surface of the specimen using the illumination system; 

detecting energy propagating from the surface of the specimen using the detection system; 

generating one or more output signals responsive to the detected energy; and 

processing the one or more output signals to determine a first property, a second property, and a 
third property of the specimen, wherein the first properly comprises a critical dimension of the 
specimen, wherein the second property comprises a presence of defects on the specimen, wherein 
the defects comprise macro defects on a back side of the specimen, wjigr r j»nxh^<^^^ further 
pomprise micro d efects ■or.m acro.d.Qfccto-Qnft fiojnl$lde_ojT the.specimep,, wherdn thje specimen 
cornp.riscs.a.wafcr, and wherein the third property comprises a thin film characteristic Of the 
specimen, comprising: 

at least partially processing the one or more output signals using a local processor, wherein 
the local processor is coupled to the measurement device; 

sending the partially processed one or more output signals from the local processor to a 
remote controller computer; and 

further processing the partially processed one or more output signals using the remote 
controller computer. 

1752.-GG32. (Canceled) 
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